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saMEOFTERER (TG BIRFES TIER(L) (3. %WEFE%OJ%ZE’PU%}R A
LEOTHSN, g (R4S, Net CONE) | fiEE (RIERERT FEESE. BiZHE
£, RIS LIROE) | HIROMES, ZHROKTEIZEZERTH D,

Requirement

2.2%

7 Ox NYISO

1.8x
Prior ISO-NE
1.6x ‘

1.4x
MISO Proposed Curve ‘
1.2x

,\
1.0x Great Britain

0.8x

Price (Mutilple of Net CONE)

0.6x
Western
Australia

0.4x

0.2x | | ISO-NE
0.0x \ |pm \

83% 20% 95% 100% 105% 110% 115% 120%

% of Requirement
HiP:Samuel A. Newell, Kathleen Spees, and David Luke Oates, “TESTIMONY OF DR. SAMUEL A. NEWELL, DR. KATHLEEN SPEES, AND DR. DAVID LUKE OATES ON BEHALF
OF MIDCONTINENT INDEPENDENT SYSTEM OPERATOR REGARDING THE COMPETITIVE RETAIL SOLUTION”, November 1, 2016
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Price Cap Quantity at Cap Minimum Acceptable
(% of Requirement)
MISO Proposed Curve 1.4x Net CONE 99% of Requirement 1-in-5 LOLE
ISO New England 1.6x Net CONE 98% of Requirement 1-in-5 LOLE
PJM Interconnection Max(1.5x Net CONE, 99.8% of Requirement 99.1% of Requirement
1x Gross CONE)
New York ISO 1.5% Gross CONE 62%-90% of Requirement
Great Britain 1.5% Net CONE 97% of Requirement
Western Australia 1.6x Net CONE 100% of Requirement 100% of Requirement
Shape Width Width Foot
(% of Requirement) (MW) (% of Requirement)

MISO Proposed Curve Straight-line 16.0% 1,661 115%
ISO New England Convex (FIZh) 11.7% 3,990 110%
PJM Interconnection Convex (Flzf) 7.7% 236-13,213 108%
New York ISO Straight-line 22%—56% 3,203-7,802 112%
Great Britain Concave (FIZM) 6.7% 3,000 103%
Western Australia Convex (Fizf)  15%—20% 680-910 118%

HiFfr:Samuel A. Newell, Kathleen Spees, and David Luke Oates, “TESTIMONY OF DR. SAMUEL A. NEWELL, DR. KATHLEEN SPEES, AND DR. DAVID LUKE OATES ON BEHALF
OF MIDCONTINENT INDEPENDENT SYSTEM OPERATOR REGARDING THE COMPETITIVE RETAIL SOLUTION”, November 1, 2016
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97%  99.8% 5o
1.5xNet CONE 1 0 0 10? 5%

(PIM(ZGross CONE
EEEBRLTREWV)

1.0xNet CONE

0.75xNet CONE

——PIM
— RE
107.6%
/
95 100 105 110
EEE Eﬁ‘i (X3 ENE (%)
fMit&F vy’ MEFryIICHIIZE AR BE20E fi&0ICH I 2 BE
(EREERECNTSHA) (EHEERECHTZES) (ERERECNTZEE)
PIM 1.5xNet CONE& 99.8% Ml 7.7% 108%
Gross CONEDOKXZEL\S (Convex)
R[E 1.5xNet CONE 97% M 6.7% 103%
(Concave)

HiFfr:Samuel A. Newell, Kathleen Spees, and David Luke Oates, “TESTIMONY OF DR. SAMUEL A. NEWELL, DR. KATHLEEN SPEES, AND DR. DAVID LUKE OATES ON BEHALF
OF MIDCONTINENT INDEPENDENT SYSTEM OPERATOR REGARDING THE COMPETITIVE RETAIL SOLUTION”, November 1, 2016
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PIM(&. TS NLI IV —=TMEES FUADSZ1L —23>% 4TV BERIRZIEL T3,

E27H0221L—23V(CT, HBE, #Hia. ERIEMAICESR (shock) 25X TETEID.
ZH)(IREB2E(GREITH(EX)

EEHERICOWVWT AR BIZIRZRET D (M8 LR, ZOLESOFFEEDHTE . MHRE)
(EE—H)

fiitg, FEE. FEREOFEHEHEDHMEMERLLTIESNS (XRIA)

Price (Fraction of Net CONE)

T2 TANODHCEI SBRLAHEDOREN DRI RITHEZERER (2014 2KF) OAASIMAmE LR ER
(HiFfr7TcFigure 11) (HFR7cFigure 23)
Demand Supply
Shocks Shocks
1.5x — $700 - 1-in-10
$600 - Cap Right-Shifted to 1-in-5
Price of 2x Net CONE
$SDD | Price of 1.7x Net CONE
1.0x - Distribution of
Quantity =
Qutcomes g $400 +
-.: / g $300
0.5x - Distribution of : £
' Price Outcomes 5 $200 |
i Current VRR Curve
L m $100 |
0.0x | T I - - T i ] S0 T T T |
5% 7% 9% 11% 13% 15%
120,000 140,000 160,000 180,000 200,000 113% 1359 15 6% 177% 19.8% 2199
Quantity (MW) IRM -4.3% IRM - 2.1% IRM + 0.0% IRM +2.1% IRM + 4.2% IRM + 6.3%
UCAP Reserve Margin (%)
ICAP Reserve Margin (%)
HiFfr : The Brattle Group, “Third Triennial Review of PJM’s Variable Resource Requirement Curve” , May 15, 2014
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Price ©) ~ @ Reliability ) Procurement Costs
Average Standard| Freq. Average Average Reserve Freq. Freq. Average Average Average
Deviation at Cap LOLE Excess Margin Below | Below of Bottom  of Top
(Deficit) St. Dev. Rel. Reg| 1-in-5 20% 20%
(S/MW-d) (5/MW-d (%) (Ev/Yr) (IRM +X%) (% ICAP) (%) (%) (Smil) (Smil) (5mil)
Base Modeling Assumptions
Current Curve 5331 595 6% 0.121 0.4% 2.0% 35% 20% $20,167 512,672 528,094
Cap at 1-in-5, 1.5x 5331 $107 | 12% Q.OBG 0.8%/ 1.9% 28% \ 12% /) $20,224 512,071  $29,579
Cap at 1-in-5, 1.7x 5331 5124 9% 0.079 1.1% 1.7% 23% 9% $20,267 511,438 $32,019
Cap at 1-in-5, 2x 5331 5145 7% 0.065 1.3% 1.6% 18% 7% $20,305 510,863 535,033
20% Under-Estimated Net CONE
Current Curve $331 S64 26% 0.370 -1.7% 2.5% 69% 50% $19,817 $14,757  $24,543
Cap at 1-in-5, 1.5x 5331 573 38% 0.272 -1.0% 2.4% 57% 38% $19,928 513,784 525,250
Cap at 1-in-5, 1.7x $331 $97 25% 0.166 -0.2% 2.0% 45% 25% $20,053 $12,449  $27,912
Cap at 1-in-5, 2x 5331 5124 14% 0.112 0.3% 1.8% 33% 14% $20,145 511,323 531,341

HiFfr : The Brattle Group, “Third Triennial Review of PJM’s Variable Resource Requirement Curve” , May 15, 2014
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BC_WARMOHiEZES= BCOEREIZE= Table 36: Regret cost by capacity level (£m)
Scenario 51.0 GW 52.8 53.8 55.6 Scenario Base 51.0 GW 52.8 53.8 55.6
W W GW CostEm W oW GW
BC_WARM 2,558 2,598 2,640 2,725 BC_WARM 2,558 0 40 82 167
BC 2734 | 2651 | 2,664 2730 E 2,651 83 0 13 78
BC_COLD 2,950 2727 | 2705 | 2,739 BC_COLD 2705 . . 0 a5
BC_NON_DEL 2800 3863 3,050 2,871 | 2788 | BC_NON_DEL_2800 2,788 1,074 262 83 0
HiEZEE(CHIIBmADRegret Cost 1,074 262 83 167
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HFfr : National Grid, ” National Grid EMR Electricity Capacity Report 2016”, May 31, 2016
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